A ree it has been made for the supposed regulation of pea (Pisum atirum cv Alska) cotyledonary diamine oxidase (EC 1A3.6) activity by the embryonic xis. When dry cotyledons from which the embryo and testa have been removed surgkally are imbibed by soaking in water, there is little increase of the enzyme activity during subsequent incubation on filter paper. However, if the dry cotyledons are imbibed and maintaidned on filter paper from the first, the increase of the enzyme activity is similar to that in the intact seedli. Thus, rapid imbibition of the isolated dry cotyledons is responsible for repression of enzyme development, and a role for the axis need not be invoked.
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It is frequently reported that the embryonic axis produces factors or growth regulators which directly control enzyme formation in the cotyledons or endosperm (2, 3, 5, 9, 11, 12, 17, 18) . However, there are some reports that the embryonic axis does not assume a role (1, 4, 8, 9, 15) . Such differences might be due to differences in experimental techniques, e.g. variation in the conditions imposed upon the isolated plant parts during experimentation. Previous reports have described a controlling role for the embryonic axis on the diamine oxidase activity in pea cotyledons (13, 14, 16) . Here, I describe the results by reexamination of these reports.
MATERIALS AND METHODS
Whole pea (Pisum sativum cv Alaska) seeds or dry cotyledons, from which the embryo and/or testa had been removed surgically using a cutter, were immersed in 0.25% (w/v) NaOCl for I min for sterilization, and then rinsed with deionized H20 for I min. They were soaked in deionized H20 as the imbibition treatment for a required period, and then transferred onto filter paper (Toyo No.2, 11 cm) moistened with deionized H20. In order to maintain aerobic conditions and a steady supply of the water to the seed, I used a method described earlier (6). Incubation was at 25C under germ-free conditions in the dark. Following incubation, whole seeds or cotyledons were homogenized in a Waring Blendor with 5 volumes of 0.1 M K-phosphate (pH 7.0). After passing the filtrate through four layers of cheesecloth, it was centrifuged at 10,000g for 15 of A'-pyrroline, the product of putrescine oxidation, as described by Holmstedt et al. (7). The reaction mixture consisted of0.6 ml of 0.5 M K-phosphate (pH 7.0), 0.2 ml of 0.2 M putrescine-HCI, 0.2 ml of 0.1% o-aminobenzaldehyde (in ethanol), and 1.9 ml of deionized H20. The reaction was started by the addition of 0.1 ml of supernatant. After the mixture was incubated with shaking at 30°C for 5 or 10 min, the reaction was stopped by the addition of0.2 ml of 50% TCA, centrifuged, and the absorbance was read at 435 nm. Protein concentration was determined according to Lowry et al. (10) using BSA as a standard. RESULTS 
AND DISCUSSION
To test whether the embryonic axis is essential for the development of diamine oxidase in the cotyledon, the embryo and/or testa was detached from the dry seed and the cotyledons were placed in deionized H20 at 25C. They were then incubated in darkness at the same temperature. Changes in the activity of diamine oxidase in the cotyledons of intact or embryoless seeds with or without testa are shown in Figure 1 . No enzymic activity was measurable in the extract from dry seeds, and activity increased during the 1st and 2nd d of incubation. An increase occurred also in the cotyledons of seedlings without a testa, but the activity was lower than that in the cotyledons of intact seeds. When dry seeds without a testa were incubated immediately, without soaking, the increase in enzyme activity was the same as (Fig. 2a) ; (0), naked cotyledons (Fig. 2b) . in intact seedlings (data not presented). Cotyledons without their testa imbibed more rapidly than intact seeds. This rapid imbibition also occurs in embryo-excised seed where the testa is broken partly. When both the embryo and testa were detached from the seeds before soaking and incubation, diamine oxidase development was low; no enzyme development was observed in the case of the embryo-excised cotyledons plus testa. One conclusion that can be drawn is that the embryonic axis is essential for the development of the enzyme in the cotyledon.
After intact seeds, which had been soaked 2 h, were incubated on moist filter paper in Petri dishes, the embryo was dissected away (with the testa remaining) at different stages of germination (Fig. 2a) . The pattern of enzyme development in intact seeds in Figure 2a is similar to that in Figure 1 . When the embryo was detached from the seed after I or 2 d of incubation, enzyme development was suppressed in comparison to the intact seed. However, if both embryo and testa were detached from the incubated seeds at different times of germination (shown by arrows in Fig. 2b ), enzyme development in naked cotyledons was similar to that in cotyledons of intact seedlings. The results in Figure 2 , a and b, suggest that suppression of enzyme development after embryo excision is due to the presence of the testa and not due to loss of the embryo itself. A supply of 02 to the cotyledons may be essential for development of enzyme activity, and impermeability of the testa may play a role in controlling this development. Although it has been reported that specific hormonal factors from the axis of dicotyledonous seedlings may control the synthesis of certain enzymes in the cotyledons, this would not seem to be the case for pea diamine oxidase, where the cotyledons are quite independent in their synthesis of the enzyme.
Since there are differences in enzyme production between intact and naked cotyledons caused by initial soaking, the effects on the enzyme development in the naked cotyledons of these soaking, rinsing, and sterilizing procedures during rapid imbibition were investigated (Fig. 3) . When these three procedures were all omitted before the incubation, the highest enzyme development was obtained. If part of the cotyledons was imbibed rapidly by a soak for 10 or 30 min after sterilization and a rinse, enzyme development was suppressed severely. Only a very small part in the naked cotyledons could have taken in water during this short period. When the surface of naked cotyledons, which were imbibed by soaking for 10 min after the sterilization and rinse, was scraped away and the remaining tissue incubated on wet paper, enzyme activity increased to the highest activity shown ( Fig. 3 ; data not presented). Thus, the surface of the naked cotyledons may be injured by rapid imbibition, leading to a decline of gas permeability. The data obtained here suggest that the rapid imbibition of dry cotyledons after removal or partial destruction of testa leads to the suppression of diamine oxidase development in pea cotyledons. 
